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Conclusion: Polymer gel dosimetry shows promise for 
volumetric patient-specific QA of IMRS dose distributions. It 
does not present limitations when treatments involve couch 
rotation and gives a complete 3D assurance. However, it is 
labor intensive to be applicable in daily clinical practice. 
Nevertheless, the gel method has an important role during 
safe implementation of a SRS program.  
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Purpose or Objective: The purpose of this study was to 
compare the ability of OCTAVIUS® 4D phantom with 1000 SRS 
array (PTW) and ArcCHECK® system (SunNuclear) in detecting 
geometric and dosimetric errors intentionally introduced into 
the IMRT step-and-shoot treatments delivered with VERO® 
system (Mitsubishi Heavy Industries and BrainLAB). Moreover, 
the impact of these errors on the DVH of PTVs and OARs was 
investigated. 
 
Material and Methods: The treatment plans of 3 clinical 
cases were considered (prostate, partial breast irradiation 
PBI and splenic lesion). From each of the original plans, 4 
verification plans were created, containing one intentional 
error per plan: gantry rotation of +3°, ring rotation of +5°, 
2% increased number of monitor units and isocenter 
translation of 3 mm (caudal direction). All the plans were 
calculated with iPlan 4.5.3 (BrainLAB) with a calculation grid 
of 2 mm on a mathematical phantom, for OCTAVIUS® 4D 
system, and on the CT images (plug inserted), for 
ArcCHECK®. The analysis was executed applying the 3D γ 
evaluation method (3% local dose-3mm and 2% local dose-
2mm, 10% dose threshold), comparing the original calculated 
distributions with the measured ones (with errors) using the 
related software (VeriSoft® Patient Plan Verification 
Software for OCTAVIUS 4D®, coronal projection, and SNC 
Patient™ Software for ArcCHECK®). The tolerance level 
considered was 5% for the gamma failure rate (an error was 
considered detected when the gamma failure rate was higher 
than 5%). The impact of the errors introduced was evaluated 
by considering the DVH of PTVs (D98%, D2% and Dmean), 
rectum (D50% and D5%), ipsilateral lung (D40% and D10%) and 
spinal cord PRV (Dmax) respectively. The Pearson’s 
correlation coefficient between the variation of the gamma 
passing rate and the variations of the DVHs points for the 
PTVs and the OARs considered was also calculated. 
 
Results: The results of the 3D γ evaluation are reported in 
the figure, both for 3%-3 mm and 2%-2 mm criteria, for the 
original plans and for the modified ones. Using McNemar’s 
test, the total detection rate detected by ArcCHECK® was 
higher than that of OCTAVIUS® 4D (p= 0.045), with 3%-3 mm 
criteria, while it was comparable with 2%-2 mm criteria (p= 
0.480).  
 
 
 
The Pearson’s correlation coefficient calculated between the 
variation of the gamma passing rate and the variations of the 
constraints for the OARs considered are shown in the table. 
 
 
 
Conclusion: The results showed a different sensitivity to 
errors for the two systems, in particular in the case of ring 
and gantry rotations. This variation can be related to the 
different dose reconstruction methods applied: ArcCHECK® 
uses both the entry and exit dose, while OCTAVIUS® system 
the planar dose measured by the inserted detector and the 
PDD of the beam. Furthermore, no significant correlation was 
found between the results of the 3D γ analysis and the DVHs 
variations due to the intentional errors, as shown in 
literature. 
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